Cellular localization of 5α-reductase in the rat cerebellum.
The enzyme 5α-reductase catalyzes the transformation of progesterone, testosterone, and deoxycorticosterone into 5α-reduced metabolites, which are recognized as neurosteroids in the brain with variable potential neuroactivity. Two isoforms of 5α-reductase were identified in rodents, and, of these, 5α-reductase type 1 (5α-R1) is abundantly expressed in the brain. To understand the multiple influences of neurosteroids in the central nervous system, we need to know their region-specific synthesis. The present study reports the detailed localization of 5α-R1 in the adult rat cerebellum. The occurrence of 5α-R1 was detected by reverse transcription-polymerase chain reaction. The enzyme activity was also detected by thin layer chromatography. Immunocytochemistry showed 5α-R1 immunoreactive cells in all cerebellar layers. Multiple immunolabeling revealed that 5α-R1 was mainly localized in glia, such as astrocytes and oligodendrocytes. The most intense immunoreactivity for 5α-R1 was found in Bergmann glia, and the processes of these glia were associated with dendrites of both Purkinje cells and interneurons in the molecular layer. The 5α-R1 in the cerebellum was expressed consistently throughout different ages and sexes, in both gonadectomized and hypophysectomized rats. Thus, 5α-R1 may contribute to the formation and maintenance of the cerebellar neurons through 5α-reduced metabolites, which are synthesized through a complex interaction between neurons and glia.